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SOLUTIONS TO EXERCISES FOR CHAPTER 13

Exercise 13.1.

Values for certain additional effects need to be arbitrarily assigned beyond those given in Exercise 13.1,
so that the general restrictions used in Example 13.1, pp. 13.4 to 13.7, are satisfied. I assign the following:
ag =T,ap, =3, and o B, =—10,s0 that their sum equals zero. Concerning dominance effects, [ am presently a

little uncertain about how they are measured, but from my comment on p. 13.2 for the § effect I presume that
they are measured from the mean of their two corresponding homozygotes. (A rigorous discussion of multiple
alleles seems to be lacking in the literature.) I assign the following dominance values:

6p, =1,6pp, =2, and 6, p =3 . Finally, for the remaining additive-by-additive effects, I assign

aa g =3 and aa 4 g =-3, so that the sum of all additive-by-additive effects equals zero. We list all effects
123 223

here for convenience.

as _7 (aa)AlBl =4

4 =100 ag, = (2@) 1, =1

aA1=9 aB3:_10 (aa)A133:3
ay =-9 OB, = (aa)AzBl =-3
Sy =7 Opp, =2 (aa)Asz )
53233 =3 (0{0{)14233 =-3

Values of double homozygotes are

G =G(AAB B )=y +20 +2ap +4("‘“)A131
=100+2(9)+2(7)+4(4)=148

G120 =100+2(9)+2(3)+4(1)=128

G133 =100+2(9)+2(-10)+4(3)=110

G171 =100+2(=9)+2(7)+4(-3) =84

G223 =100+2(-9)+2(3)+4(-2) =80

Gap33 =100+2(-9)+2(-10)+4(-3)=50

Values of single heterozygotes are
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G ='u,+2a‘41 +aBl +a32 +5Ble +2(aa)A1B1 +2(aa)A1B2
=100+2(9)+7+3+1+2(4)+2(1)=139

Gi113 =100+2(9)+7+(-10)+2+2(4)+2(3)=131

G123 =100+2(9)+3+(-10)+3+2(1)+2(3) =122

Gap12 =100+2(=9)+7+3+1+2(-3)+2(-2)=83

G213 =100+2(-9)+7 +(=10)+2+2(-3) +2(-3) =69

Gpp3 =100+2(-9)+3+(-10)+3+2(-2)+2(-3) =68

Gio1 =100+9+(-9)+7+2(7)+2(4)+2(-3) =

Gi22p =100+9+(=9)+7+2(3)+2(1)+2(-2)=111

G233 =100+ 9+(-9)+7+2(-10)+2(3)+2(-3) =87

Values of double heterozygotes are

Guaig =p'+ay +ay +0y4 +ap +ag +0pp +(aa)AlBl +(aa)Ale +(aa)A231 +(aa)A232
=100+9+(=9)+7+7+3+1+4+1+(-3)+(-2)=118

G213 =100+ 9+(=9)+7+7+(-10)+ 2 +4 +3+(-3)+(-3) =107

G123 =100+ 9+(=9)+7+3+(-10)+3+1+3+(-2)+(-3) =102

Exercise 13.2.
Since the exercise is a student proposed question, no solution is required here.



